Unusual clinical course Background:
Background
The current estimates of 30 to 100 million persons infected by Strongyloides stercoralis (S. stercoralis) dates back to review articles published between 1989 and 1996. However, these figures lack the more sensitive diagnostic techniques currently in use [1] .
It is mostly a tropical and subtropical infection, being also endemic in some temperate areas such as the southeastern United States, and other areas of Europe and Japan [2] .
It usually presents as a chronic and limited disease, but in some immunocompromised patients it may become a life-threatening disease [3] . The following case emphasizes the importance of identifying risk factors for some parasitic infections prior to starting immunosuppressive agents.
Case Report
A 77-year-old male originally from Haiti but in the United States for the last 10 years and with history of temporal arteritis on 40 mg of oral prednisone for the last 4 months presented to the emergency room complaining of 3 months of decreased oral intake, intermittent epigastric pain, and non-bloody diarrhea.
On examination, vital signs were within normal limits but he appeared fatigued. Head exam revealed bi-temporal wasting and his abdomen was distended, with sluggish bowel sounds but without guarding or tenderness.
Laboratory examination was significant for elevated white count at 12 300 mm 3 , decreased hemoglobin at 10.3 g/dL with MCV 92 fl, and eosinophils within normal limits. Iron and TIBC were within normal limits and albumin was decreased at 2.9 g/dL. Baermann test for stool examination was repeated 3 times in order to increase the yield of the test and all of them came back negative for larva or ova. Blood and urine cultures were negative. HIV test came back negative. CT of the abdomen showed multiple distended loops and enzyme-linked immunosorbent assay for immunoglobulin M and G antibodies against Giardia and Strongyloides came back negative as well.
The patient was admitted and started on intravenous fluids, underwent nasogastric tube placement, and oral intake was withheld. He improved clinically but by the third day of admission, had a hemoglobin drop of 4 g and positive occult blood test, requiring 2 packs of red blood cells and IV pantoprazole. When hemodynamically stable, he underwent an upper endoscopy which demonstrated severely inflamed duodenal mucosa, with focal superficial mucosal erosions, blunted and atrophic villi, and possible intramucosal and luminal helminthic worms and eggs present ( Figure 1) . Further gastrointestinal pathology evaluation demonstrated S. stercoralis infection (Figure 2 ). Subsequent PCR study of the tissue confirmed the diagnosis.
He was given 1 day of ivermectin 15 mg and was started on sucralfate. Diarrhea resolved but the poor oral intake continued. Appetite stimulants were tried without success and ultimately the patient elected percutaneous endoscopic gastrostomy tube placement, which he used until his discharge. The patient was told to follow up at the clinic but he did not return. 
Discussion
S. stercoralis possesses the ability to complete its life cycle entirely within the human host and/or the soil. This feature may lead to increased number of organisms in an infected host even without reinfection and potentially may persist indefinitely. Patients are at increased risk of extreme intestinal parasite replication, leading to opportunistic behavior of the organism, resulting in severe and complicated gastrointestinal manifestations and potential dissemination to various anatomical locations [4, 5] .
When the parasite burden remains balanced, chronic infections may remain asymptomatic and eosinophilia can be present in about 50% to 80% of patients with mild infection. In immunocompromised states such as with the use of corticosteroids, cytotoxic agents, tumor factor inhibitors, or the presence of hematological malignancies, as well as the coinfection with HTLV1, severe symptomatic strongyloidiasis can occur. The exact mechanism that leads to this severity is not known, but events that inhibit Th2-directed immune responses can release eosinophil-mediated control of the parasites [6] [7] [8] .
Bush et al. [6] described a paradoxical effect of being infected with the human immunodeficiency virus (HIV) or having the acquired immunodeficiency syndrome (AIDS), as it does not seem to be an independent risk factor for aggressive Strongyloides infection. At the same time, although strongyloidiasis was once considered an AIDS-defining illness, there is no evidence that a low CD4 will increase the risk of dissemination or decrease the chance of clearing an infection [9, 10] . However, recent series and case reports show the opposite -that HIV is an actual risk factor for strongyloidiasis in immunocompromised patients [11] [12] [13] .
Routine single-stool ova and parasite testing has been reported to have a rather low diagnostic yield and thus repeat sample studies might be needed to improve the sensitivity of the test.
Enzyme-linked immunosorbent assay for the detection of circulating anti-Strongyloides serum antibodies has a reported sensitivity of up to 95%, but can be lower in immunocompromised patients [14, 15] . A systematic review of case reports found 2 cases of negative serology: a HIV-infected patient with larvae in stool and sputum and a patient with dermatomyositis on chronic prednisone and methotrexate [16] . In addition, single serologic tests do not reliably distinguish past from currently active infections. Thus, examination of fecal samples should follow a positive serologic test [17] .
Endoscopic evaluation of gastrointestinal symptoms in an immunocompromised patient is another alternative in the diagnostic workup, especially if the results of prior studies have been negative or inconclusive. Upper endoscopic findings are not pathognomonic and include hemorrhagic stigmata, ulcers, erythema, swollen folds, stenosis, ulcer, or even normal mucosa [18] . For our patient, we performed endoscopy because of the sudden drop in hemoglobin and the positive result of the occult blood test.
Regarding the treatment, our patient was given 1 dose of ivermectin and clinically improved. However, according to recent reviews such as the one by Mejia et al. [9] , patients with uncomplicated Strongyloides infection should receive ivermectin for 2 days and in cases of disseminated infections immunosuppressive therapy should be reduced and they should extend the treatment, usually until negative stool exam results persist for 2 weeks [17] .
It has been argued that immunocompromised populations should be screened before starting immunosuppressive drugs, as they can develop potentially fatal presentations such as hyperinfection and disseminated strongyloidiasis [5] . Patients from Strongyloides endemic areas taking these medications should also be considered as at high risk for these severe presentations of strongyloidiasis and require a broad and thorough screening, particularly if prevention of life-threatening dissemination is the goal [9] .
Conclusions
Given the persistent nature of S. stercoralis and its high susceptibility to ivermectin, it potentially would be worth consider treating high-risk patients in the appropriate clinical and epidemiological setting, irrespective of screening test results, in order to avoid false-negative result consequences [15, 19, 20] .
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